Overexpression of a histone H3K4 demethylase, JMJ15, accelerates flowering time in Arabidopsis.
The methylation of histone 3 lysine 4 (H3K4) is essential for gene activation. Flowering Locus C (FLC), an important flowering repressor, quantitatively regulates flowering time in Arabidopsis and its expression level is coincident with H3K4 trimethylation (H3K4me3) dynamics. The methylation state of FLC chromatin is determined by the balance between methylation and demethylation, which is mediated by histone methyltransferases and demethylases, respectively. However, little is known about the role of histone demethylase(s) in FLC regulation. Here, we characterized the biochemical activity and biological function of a novel JmjC domain-containing H3K4 demethylase, JMJ15, in Arabidopsis. JMJ15, which is a member of the H3K4 demethylase JARID1 family, displayed H3K4me3 demethylase activity both in vitro and in vivo. The mutation of JMJ15 did not produce an obvious phenotype; however, overexpression JMJ15 resulted in an obvious early flowering phenotype, which was associated with the repression of FLC level and reduction in H3K4me3 at the FLC locus, resulting in increased FT expression. Our results suggest that JMJ15 is a novel H3K4 demethylase, involved in the control of flowering time by demethylating H3K4me3 at FLC chromatin when it was overexpressed in Arabidopsis. Overexpression of a histone H3K4 demethylase, JMJ15, represses FLC expression by decreasing its chromatin H3K4me3 level, thereby controlling flowering time in Arabidopsis.